
Example 2 

 
The vertical distance covered by a rocket from 8t  to 30t  
seconds is given by 
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a) Use the two-segment trapezoidal rule to find the distance 
covered from 8t  to 30t  seconds. 

b) Find the true error, tE  for part (a). 

c) Find the absolute relative true error for part (a). 
 

Solution 

a) The solution using 2-segment Trapezoidal rule is 
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b) The exact value of the above integral is 
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       11061  m 
so the true error is 

 Value TruetE Approximate Value 
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c) The absolute relative true error, t , would then be 
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Table 1 Values obtained using multiple-segment trapezoidal rule 
for 

 
















30

8

8.9
2100140000

140000
ln2000 dtt

t
x  

  

n  Approximate 
Value tE  %t  %a  

1 11868 -807 7.296 --- 
2 11266 -205 1.853 5.343 
3 11153 -91.4 0.8265 1.019 
4 11113 -51.5 0.4655 0.3594 
5 11094 -33.0 0.2981 0.1669 
6 11084 -22.9 0.2070 0.09082
7 11078 -16.8 0.1521 0.05482
8 11074 -12.9 0.1165 0.03560

 
 

 

Example 3 

 
Use the multiple-segment trapezoidal rule to find the area under 
the curve 
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from 0x  to 10x . 
 

Solution 

Using two segments, we get 
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Example 4 

Use multiple-segment trapezoidal rule to find 
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Solution 

We cannot use the trapezoidal rule for this integral, as the value of 
the integrand at 0x  is infinite.  However, it is known that a 
discontinuity in a curve will not change the area under it.  We can 
assume any value for the function at 0x .  The algorithm to 
define the function so that we can use the multiple-segment 
trapezoidal rule is given below. 
  
 Function )(xf  
 If 0x  Then 0f  
 If 0x  Then )5.0(^  xf  
 End Function 
 
Basically, we are just assigning the function a value of zero at 

0x .  Everywhere else, the function is continuous.  This means 
the true value of our integral will be just that—true.  Let’s see what 
happens using the multiple-segment trapezoidal rule. 
Using two segments, we get 
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So what is the true value of this integral? 
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Thus making the absolute relative true error 
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Table 3 Values obtained using multiple-segment trapezoidal rule 

for 
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n  Approximate  
Value tE  t  

2 1.354 1.474 52.14%
4 1.792 1.036 36.64%
8 2.097 0.731 25.85%
16 2.312 0.516 18.26%
32 2.463 0.365 12.91%
64 2.570 0.258 9.128%
128 2.646 0.182 6.454%
256 2.699 0.129 4.564%
512 2.737 0.091 3.227%
1024 2.764 0.064 2.282%
2048 2.783 0.045 1.613%
4096 2.796 0.032 1.141%

 


